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Objectives

1 Symptoms and Diagnosis
1 Standard of care therapy: surgery and neoadjuvant chemotherapy

1 Novel therapies

— Immunotherapy
— PARP inhibitors
— Anti-angiogenic



2018 US Estimates *

Women New Cases
852,630
30% Breast
12% Lung & bronchus
8%Colon & rectum
7% Uterine corpus
5%Thyroid
4%  Non-Hodgkin
4% Melanoma of skin

3% Pancreas
3% Leukemia
20% All Other Sites

*Excludes basal and squamous cell skin cancers and in situ
carcinomas except urinary bladder.
Source: American Cancer Society, 2018.

Deaths
282,500
25%Lung & bronchus
14%Breast
8%Colon & rectum

7% Pancreas

4% Leukemia
4%  Uterine corpus

3% Non-Hodgkin
lymphoma

3% Liver & bile duct

2% Brain & other nervous
system

22% All Other Sites



Epidemiology

1 239,000 new incidence annually worldwide. Incidence
stable since 1970s

1 Median age at diagnosis 63

1 Fourth commonest cause of cancer death in women in
developed countries
1>60% of women diagnosed with Stage [II/IV

— symptoms of abdominal pain, bloating, distension,
constipation, back pain usually happen in advanced stage

1 To date, no mortality benefit demonstrated with CA-
125 and TVUS screening.



Stage at diagnosis

Stagel Confined to the Ovary

| Growth limited to one ovary, no ascites, capsule intact, no surface tumor extension
|5 Same as labut involves both ovaries

lc laor s but with positive washings or ruptured capsule

Stage Il Extends to True Pelvis

1R Involves fallopian tube or uterus

1F: Extension to other pelvic tissues

llc Either llaor llsbut with positive washings or ruptured capsule

Stage lll Extends Beyond the True Pelvis

1A Tumor limited to true pelvis but microscopic positive biopsy outside the pelvis
s Abdominal implants up to 2 cm

Il Positive lymph nodes or abdominal implants > 2 cm

Stage IV Distant Disease



US 5 Yr Relative Survival Rates (%) from 2007-2013

All subtypes Serous Endometrioid Mucinous Clear Cell

All stages

Localized

Regional

Distant

American Cancer Facts & Figures 2018



Ovarian Cancer Risk Factors

1 50 years of age or older 1 Other potential risk factors
1 Familial factors — Early menarche (younger than 12
— Family history of breast, ovarian, years of age)
endometrial or colon cancers — Late menopause (older than 52
— Personal history of breast or colon years of age)
cancer — Hormone replacement therapy
— Familial cancer syndrome (10%) — First pregnancy at older than 30
1 BRCA (breast cancer) gene mutation years of age
1 Hereditary nonpolyposis colon cancer — Infertility, endometriosis
(HNPCC)

— (fertility Rx does not increase risk)



Ovarian Cancer and Early Detection

1 Certain factors may reduce a woman's risk of
developing ovarian cancer :
— Taking birth control pills for more than 5 years
— Breastfeeding
— Pregnancy
— A hysterectomy or a tubal ligation



Lifetime Risk of Cancers Associated With
Specific Genes

BRCA1 BRCA2 | MMR'
3560 05 | 0

3645 1525
Endomerial | 0| 0 | 4060

*MMR (mismatch repair) = HNPCC

Chen S, et al. J Clin Oncol. 2007:25:1329-1333.
Aarnio M, et al. Int J Cancer. 1999:81:214-218.



Ovarian Ca Screening for general population: PLCO
trial

1 68557 participants 55-74yo w/o prior hx of oophorectomy

1 annual Ca125 for 6 years and TVUS for 4 years in
iIntervention grp

1 Median f/u:12.4 years

1 Results:
— Similar detection rate (5.7 v 4.7 per 10000 person-yrs), HR 1.21 Cl:0.99-1.48
— <60% of ovarian ca detected were high grade serous subtype.

— No difference in ovarian ca mortality (3.1 v 2.6 per 10000 person-years) HR 1.18
Cl:0.82-1.71.

— Harm from false-positive screen: 3285 cases with 15% major complication rate
from surgical intervention.

JAMA 2011:305 (22):2295-2303



Treatment Landscape Overview for
Advanced Ovarian Cancer

Primary

Diagnosis Surgery ProgreSSion
: Secondary
\ ~ Evaluation N\ Sl
| . s ~
Surveillance i
Symptoms Chemotherapy #1 [, /- maintenance Chemo #2 H Chemo #3
| Supportive i
: : care i
E Progression-free survival i Post-progression survival _.E
: (12-28 mos) ;_ (12-38 mos) :
Duration

Surgical goal is complete cytoreduction of all macroscopic visible disease'’

Standard adjuvant chemotherapy is an IV or IP taxane/platinum combination’

Despite optimal upfront surgery and adjuvant chemotherapy, approximately 80% of patients will relapse?
Unknowns: maintenance therapy, antiangiogenic therapy, role of IP therapy, and dose-dense schedule

EOC, epithelial ovarian cancer; IV, intravenous; IP, intraperitoneal.
Image curtesy of Dr. Robert Coleman

1. Ledermann et al. Ann Oncol. 2013;24 Suppl 6:vi24-32.

2. du Bois. Cancer. 2009;115(6):1234-44.

N —



Surgical Cytoreduction




Adequate Surgery is Vital in Treating Ovarian
Cancer

1 Maximal effort at primary cytoreduction
— Goal is RO (complete resection = optimal)
— Imaging and perhaps laparoscopy to assess feasibility
— Decision requires gynecologic oncology input

1 3 cycles of neoadjuvant chemotherapy and interval
debulking in unique circumstances
1. Infirm and elderly unlikely to tolerate extensive surgery
2. Carcinomatosis where RO is unlikely

Wright AA, et al. J Clin Oncol. 2016 Oct 1;34(28):3460-73.



The Impact of Optimal Debulking

1-10mm vs. 0 mm: 2.52(2.26:2.81)

>10mmvs, 1-10mm: 1.36(1.24;1.50)
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log-rank: p< 00,0001

Generated from 3 prospective
Phase Il trials (OVAR 3,5, & 7)
N =3126pts

HR (95%Cl)

1-10mmvs,. 0 mm: 2.70(2.37:3.07)

% Overall Survival

>10mm vs. 1-10 mm: 1.34(1.21; 1.49)
1-10 mny

og-rank: p< 0.0001

DuBois, Cancer (2009)115:1234

> 10 mm




Laparoscopic Predictive Index

Table 2 | Laparoscopic predictive index value to determine disease distribution®*

Tumour site
distribution

Peritoneal
carcinomatosis

Diaphragmatic
disease

Mesenteric
disease

Omental disease

Bowel infiltration

Stomach
infiltration

Liver metastasis

Laparoscopic predictive index score=2

Unresectable massive peritoneal involvement
plus miliary pattern of distribution

Widespread infiltrating carcinomatosis or confluent
nodules to most of the diaphragmatic surface

Large infiltrating nodules or involvement of the
root of the mesentery assumed based on limited
movements of various intestinal segments

Tumour diffusion up to the large curvature
of the stomach

Bowel resection assumed to be required
or miliary carcinomatosis at the mesenteric
junction

Obvious neoplastic involvement of the
gastric wall

Any surface lesions

Laparoscopic predictive
index score=0

Carcinomatosis involving a
limited area surgically
removable by peritonectomy

Isolated diaphragmatic
disease

Small nodules potentially
treatable with argon-beam
coagulation

Isolated omental disease

No bowel resection required
and no miliary carcinomatosis
at the mesenteric junction

No obvious neoplastic

involvement of the gastric wall

No surface lesions

Nick, A. M. et al. (2015) A framework for a personalized surgical
approach to ovarian cancer
Nat. Rev. Clin. Oncol. doi:10.1038/nrclinonc.2015.26



Chemotherapy vs Surgery?




Design of 2 Phase Il Trials Addressing NACT

EORTC 559711 CHORUS?

Intention-to-treat analysis

= Primary debulking surgery ( ) o\ ary surgery
= Neoadjuvant chemo-therapy (NACT) - == Primary chemotherapy

HR=0.87 (95% C1 0.72-1.05)
(p value not given because this
Is a non-inferiority outcome)
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78 84 90 96
Years
No. of events Number of patients at risk Number at risk
PDS 253 189 62 1 ) Primary surgery
NACT 245 195 6 1 ) Primary _I‘eru_".h:ﬂr.iun‘ 9 205 161

*Definition of successful surgery: maximum effort for complete resection of visible tumour 1. Vergote, et al. NEJM 2010; 2. Kehoe, et al. Lancet 2015



Algorithm for the clinical evaluation and treatment of women with
suspected stage llIC or IV epithelial ovarian cancer, fallopian tube cancer,
or primary peritoneal cancer.

Waork-up should include an evaluation by a gynecologic

oncologist and at least a CT of the abdomen and pelvis

with oral and intravenous cantrast, and chest imaging
(CT preferred).

Does the patient have a high
risk of perioperative morbidity?

¢_‘_¢

F Yes

Recommended treatment is
NACT. Consult with gynecologic or
medical oncologist before decision made
not to pursue chemotherapy or surgery.

l

Before starting NACT, confirm the
primary diagnosis and exclude other
primaries (core biopsy preferred).

v

Recommended NACT
consists of a platinum/taxane doublet. If
disease progresses before interval
cytareduction, offer alternative
chemotherapy regimens, clinical trials,
and/or discontinuation of active cancer
therapy.

b—

Do characteristics of the tumor
suggest that cytoreduction to
< 1 cm is unlikely?

¢—I—¢

No
Recommended treatment is
NACT.

Patients may receive either NACT or
PCS. For patients with a high likelihood
of cytoreduction to < 1 cm,

PCS is preferred.

If NACT

Alexi A. Wright et al. JCO doi:10.1200/JC0.2016.68.6907

OUTRNAL o CLINICAL ONCOLOGY  ASCE



NACT Trends

n=114 n=157 n=128 n=116 n=131 n=129 n=113 n=178 n=60 n=8 n=56 n=71

e PCS e PCS
= = = =PCS + IPAV = = = =PCS + IPIV
NACT NACT
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Proportion of Patients (%)

2004 2005 2006 2007 2008 2009 2010 2011 2004 2005 2006 2007 2008 2009 2010 2011
Year of Diagnosis Year of Diagnosis

Fig 1. (A) Stage IlIC disease. (B) Stage IV disease. Use of neoadjuvant chemotherapy (NACT) increased significantly over time (Pyeng < .001 for both groups). In-
traperitoneal and intravenous (IP/IV) chemotherapy is shown for comparison. Three patients with stage |lIC disease and one with stage |V who were diagnosed in 2003 are
included in the estimate for 2004. Twenty-three patients with stage IlIC disease and seven with stage IV who were diagnosed in 2012 are included in the estimate for 2011.
PCS, primary cytoreductive surgery.




Time (months)

STANDARD OF CARE THERAPY




Chemotherapy choices: intraperitoneal therapy
improves OS, but toxicity is increased

Hazard ratio IV, Fixed, Hazard ratio
IV, Fixed, 95% CI
1.1.1 High quality trials

Gadducei 2000

GOG 172 ¢

Markman 2001 2107 9 5% 0.81 [0.65,

Yen 2001 1222 0.25 3 1.13 [0.69,

Yen 2009 -0.16 113 1 0.85 [0.66,

Subtotal (95% ClI) 0.80 [0.72, 0.
eterogeneity: Chi’ = 2.¢

Test for overall effect: Z

1.1.2 Low quality trials

Kirmani 1994 5 0.3508 1.24 |0.62, 2
Zylberberg ) - 7 1249 0.29 [0.03, 2.6
Subtotal (95% Cl) 1.09 [0.57, 2.
Heterogeneity: Chi =150, df=1(p =

Test for overall effect: Z=0.27 (p=0

Total (95% CI) 0% 0.81 [0.72, 0. I

1 15
di=1(p=0.36), 17=0%

y

Favours IP Favours IV

*« However, use is limited by delivery issues and toxicity

» In GOG-0172, only 42% of patients received all 6 cycles of intraperitoneal chemotherapy?

1. Jaaback, et al. Cochrane Database System Rev 2016; 2. Armstrong, et al. N Engl J Med 2006




GOG 252: PFS optimal stages Il & Il
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Progression-free survival by treatment group
Stage Il or lll optimally debulked

Treatment group
== 1: Crb (IV)+T+Bev
2: Crb (IP)+T+Bev
3: Cis (IP)+T+Bev

36
Time (months)

169
177
168

Median
Events Total [months)

303 461 26.8
300 464 28.7
456 27.8

Walker, et al. SGO 2016




ANGIOGENESIS




Maintenance therapy results from past/old frontline
studies: positive,modest (218, ICON7, Pazopanib)

Anti-vascular therapy as maintenance in Front Line EOC Therapy

GOG 218 First Line | ICON 7 First Line | Pazopanib
with Maintenance! | with Maintenance? | Maintenance?

Primary PFS (RECIST/CA PFS (RECIST) PFS (RECIST)

Endpoint 125/ clinical)

Secondary 0S 0OS, RR OS, Safety, PFS

Endpoint by GCIG, 3 yr
BES, QOL

Maintenance 15 months 12 months 24 months

duration maximum maximum maximum

Stopping rules GCIG (CA125) RECIST PD RECIST PD

Results (PFSin 6 months 5.4 months 5.6 months
A months) (censored for (high risk
CA125 only events) subgroup)
Results (OS) NS NS (all stages) NS (immature)
1= Burger et al. NEJM 356 2011, 2 =Perren et al. MEJM 365 2011, Dubois et al. LBA 5503

Presented By Paul Sabbatini, MD at 2013 ASCO Annual Meeting



Cediranib

- Angiogenesis Inhibitor

— a potent inhibitor of vascular endothelial
growth factor receptor tyrosine kinases and
has some c-Kit and PDGF activity

» QOral

- Similar Side Effects of Olaparib
— Fatigue, nausea, diarrhea, hypertension




Rationale for combination of olaparib and

cediranib

1 PARP-inhibitors and
anti-angiogenics with
known activity in ovarian
cancer

1 Pre-clinical data
suggesting potential
synergy between PARPI
and anti-angiogenics

1 Pre-clinical data
demonstrating in vitro
synergy between
cediranib and olaparib

Tentori et al., Eur J Cancer 2007, 43(14):
2124-33
2Hegan et al., PNAS 2010, 107(5): 2201-6

Effect of ced/olap on cell invasion:

VEGFRi  PARPi both

nM uM

Cediranib 5nM - - 50 1 - - 501
Olaparib 0.1uM - - - - 10 .05 10 .05

Effect of ced/olap on microvascular

cell tube organization:

ve tube length

2281>2171

50
2171 5nM - + - + . :]
2281100nM - - + +

concurrent 1, 2, 4 hr delay of second agent

Data courtesy Elise Kohn, NCI/CTEP



Overall Survival and Updated PFS results from a randomized phase
2 trial comparing the combination of olaparib and cediranib against
olaparib alone in recurrent platinum sensitive ovarian cancer
Liu et al. Abst 5535

Olaparib
capsules 400mg

/ BID \
Dx platinum- Disease

iti ' r ion
sensitive Randomize progression by

recurrent 1:3 RECIST vi1.1

ovarian cancer Cediranib 30mg criteria
daily + Olaparib /
capsules 200mg
BID

ASCO 2017



Phase 2 trial comparing the combination of olaparib and
cediranib against olaparib alone in recurrent platinum sensitive
ovarian cancer

Patient Characteristics:

Olaparib Cediranib/olaparib
(N=46) (N=44)
Age, median (range) 58.1 (32.7-81.9) 57.8 (41.8-85.6)

ECOG performance status
0
1

BRCA mutation status
Mutation carrier
Non-carrier
Unknown

Prior anti-angiogenic therapy
No
Yes

Prior platinum-free interval
6-12 months
>12 months

Number of prior lines
1
2
3+

34 (73.9%)
12 (26.1%)

24 (52.2%)
11 (23.9%)
11 (23.9%)

40 (87.0%)
6 (13.0%)

26 (56.5%)
20 (43.5%)

17 (37.0%)
18 (39.1%)

11 (23.9%)

31 (70.5%)
13 (29.5%)

23 (52.3%)
12 (27.3%)
9 (20.5%)

38 (86.4%)
6 (13.6%)

23 (52.3%)
21 (47.7%)

26 (59.1%)
10 (22.7%)
8 (18.2%)




Phase 2 trial comparing the combination of olaparib and
cediranib against olaparib alone in recurrent platinum sensitive
ovarian cancer

gBRCA mutation carrier (n=47) gBRCA non-carnarstatus unknown (n=43)

Fo W w0

Median OS 33.3 vs. 44.2 Median OS 40.1 vs. 44 .2 Median OS 23.0 vs. 37.8
HR 0.64 HR 0.79 HR 0.48
(95% CI1 0.36-1.11; p=0.11) (95% CI 0.38-1.67; p=0.55) (95% CI 0.21-1.08; p=0.074)



PARP INHIBITORS




BRCA 1 and BRCA 2 Pathway

1 Homologous recombination
pathway:

1 repair of double-stranded
DNA U

transcription-coupled repair

1 tumors with BRCA mutations
cannot repair DNA as well;
tend to be more responsive to
chemo, ionizing radiation, and
PARP inhibitors epan Failed reai

Checkpoint activation (+) / ﬂ )

Apoptosis <= @ N ﬂ
Cell cycle arrest <=




Combining PARP inhibitors with anti-angiogenic therapy
Platine, Avastin and OLAparib in 1st Line (PAOLA-1)

Combining olaparib with bevacizumab

GO e
High Grade
Serown, Of
[ redome trioid, o
epithelid non
e inous with
CRRCA L o 2
dwleterioun

Arm A
matatcn

Owaran 0|apﬂnb
Primary Peritone sl 300 myg bid x 2 yrs
tdlcoian tube

First-line pR/CR

Pi-403

Surgery - N E D * o &
and ’
Chae mothee s apy

I
\

|Dove-dense Arm
P, necadjuvant y Placebo

akowed
N« 204

Nevaciramab g hg ) weers Mindmmum of | cycles combe
hemotheragye Maintenance in both arms (15 thy in t

ClinicalTrials.gov Identifier: NCT02477644




PARP Inhibitor Summary: Indications and Efficacy

Olaparib

Rucaparib

Niraparib

Current Label

Monotherapy for gBRCA+ patients
with 3+ prior lines of therapy

Monotherapy for somatic or
gBRCA+ patients with 22 prior

Maintenance for recurrent OC in
response to treatment

- . regimens -
(4L induction) (3L induction) (2L+ PS maintenance)
Trial N SOLO-2 ARIEL3 NOVA
rial Name (phase IIl) (phase Ill) (phase IIl)

Study Design,

Population

Maintenance olaparib vs placebo,
PSOC with 2+ prior lines and in
response
BRCA+ (all had germline, some also
somatic)

Maintenance rucaparib vs placebo,
PSOC 2+ prior regimens, PSOC,
unrestricted measurable disease,
BRCA+ (germline 58.2%, somatic

17.2%, unknown origin 24.6%)

Maintenance niraparib vs placebo, 22
prior regimens, in response, BRCA+
(germline 36.7%, somatic 8.5%) or
BRCA WT

Median PFS, mos

BRCA+: 19.1 vs 5.5, HR=0.3

BRCA+: 16.6 vs 5.4, HR=.23
HRD +:13.6 vs 5.4, HR .32
ITT: 10.8 vs. 5.4, HR .36

gBRCA+: 21.0 vs 5.5 HR=0.27
Non-gBRCA: 9.3 vs 3.9, HR=0.45

Mahner S, et al. Presented at: SGO. 2017. Pujade-Lauraine E, et al. Presented at: SGO. 2017 (abstr LBA2). Konecny GE, et al.
Presented at: SGO. 2017 (abstr 1)., Lederman J, et al. Presented at ESMO 2017




Role of the Immune System
in Controlling Cancer

IMMUNOTHERAPY




The immune system can recognize tumors and
mount an active iImmune response

The cancer-immunity cycle describes the process by which the immune system recognises, targets and kills cancer cells

) Trafficking of T cells to tumours
&) Priming and activation

g y
. ‘ Active . )
' ce £) Infiltration of T cells into tumours

€) Cancer antigen presentation :}5‘ o
« Antigens Apopro D Recognition of cancer cells by T cells

conic -—
tumour ce
. -
€Y Release of cancer cell antigens ﬁ
-~ -

@) KXilling of cancer cells

Tumours can inhibit the anti-tumour immune response by disrupting the balance of the
cancer-immunity cycle via immune checkpoints'?

1. Hanahan & Weinberg. Cell 2011; 2. Chen & Mellman. Immunity 2013




Role of Immune Cells in Ovarian Cancer

OC is an immunogenic tumour'#4

— Strong immunosuppressive
environment present in OC P<0.001

— Spontaneous antitumor immune
response can be detected in the form
of tumor-reactive T cells and
antibodies

~
(3]

Intratumoral T cells

Analyses of OC patient samples

showed presence of intratumoral T
cells was associated with better No intratumoral T cells
clinical outcome*

—
<
T
>
>
S 50
(1))
®
| -
Q
>
o

N
(4.}

0 12 24 36 48 60 72 84 96 108 120 132

Month

1. Turner TB et al. Gynecol Oncol. 2016;142:349-356. 2. Coukos G et al. Ann Oncol. 2016;27(suppl
1):i11-i15. 3. Mandai M et al. Int J Clin Oncol. 2016;21:456-461. 4. Zhang L et al. N Engl J Med.
2003;348:203-213.



The correlation between TILS and survival is
supported by multiple studies

HR
Study or Subgroup [95% CI)
Zhang (2003} .18 2.5 1.84 [1.29-2.62

66-5.54

Han (2008)

Tomsova (

Leffers |

Stumpf | : 5 D 2.45 [1.48-4.06
Total (95% C1) I 2.24 [1.71-2.92)

0.1 0.2 0.5

TiLs favour death TiLs favour survival

est for overall effect: p<0.00001
Cl, confidence interval; HR, hazard ratio; OC, ovarian cancer;
SE, standard error; TiLs, tumour-infiltrating lymphocytes Hwang et al. Gynecol Oncol 2012




PD-L1 expression may represent a tumor resistance
mechanism to TILS in OC

patients surviving
No. of CD8+ T cells

—
(=]
c
o
t
[=]
a
)
&

10 1 2
Time (years) PD-L1 expression

0OS in PD-L1+ patients is significantly shorter Inverse correlation between
than in PD-L1- patients (p=0.023)* PD-L1 and TIL levels?

Studies in front-line OC
OC, ovarian cancer; OS, overall survival; PD-L1, programmed death-ligand 1;

TiLs, tumour-infiltrating lymphocytes 1. Abiko et al. Clin Cancer Res 2013; 2. Hamanishi et al. PNAS 2007




Rationale for targeting PD-L1 in OC

Anti-PDL1 or
anti-PD1

Immunpsuppressive
t r

micro®vi ment

Improved OC
outcomes?

1. Lawrence et al. Nature 2013; 2. Imielinski et al. Cell 2012;
3.Chenetal. ClinC 2; 4. Seghal et al. Cancer Res 2008
5. Rooijet al ; 6. Strickland et al. ASCO 2015
OC, ovarian cancer; PD-1, programmed death-1; 7.Zhang etal. NEn
PD-L1, programmed death-ligand 1; TILs, tumour-infiltrating lymphocytes 9. Abiko et al. Clin C




Anti-PDL1/PD1 single agent therapy data in OC

Therapeutic agent Phase and trial name N Setting ORR, n/N (%)

la S
Atezol / 5)a.b
tezolizumab (PCD4989g)! 2/8 (25)

Ib e (11)
. 8/75(11)

Aveluma
NoRamab (JAVELIN solid tumour)?

I .
slumak: . 3/20 (15)
Nivolumab (UMIN 05714)° /20 (15)

i o Ib : S
Pembrolizumab (KEYNOTE-028)* 3/26 (12)

3 Effiacy-evaluable population induded only patients who rece & 1 mg/ig (2 patients excluded; n = 10)
b An addtional patient without measurable disease at baseline was excluded (n = 9).

PD-L1/PD-1 inhibitors demonstrate encouraging but modest activity in ROC, suggesting
an opportunity for combinations

1. Infante et al. ESMO 2016 (abs 871P); 2. Disis et al. J Clin Oncol 2015 (abs 5509)
3. Hamanishi et al. J Clin Oncol 2015 (abs 5570); 4. Varga et al. J Clin Oncol 2015 (abs 5510)




Immunogenicity of Chemotherapy

Chemotherapy has been shown to
Enhance antigen presentation
Enhance immunogenicity (release of adjuvants by
cells)
Increase susceptibility to immune attack

mDC

Damage-associated
Immunogenic Cell Death molecular patterns (DAMPs)

oV o*
L]

‘ L]

* * Recruitment of
® w iDCs and T cells
of }

« w0
LR

Uptake
of TAAs

DC maturation and
T-cell primin g

CTL, cytotoxic T lymphocytes; iDCs, inflammatory dendritic cells; TAAé, tumor-associated antigens.

Zitvogel L et al. Immunity. 2013;39:74-88.




IL-12: A Powerful Immune Modulating Agent with
Multiple Mechanisms of Action

1. NK cell Activation 3. Anti-angiogenesis
2. T cells Activation 4. Treg suppression

TUMOR DEATH

NK CELLS | oriiicration

TReg CELLS | Inhibition




Modulation of Immune Response by Local Production
of a Powerful Immune Modulating Agent, IL-12

Persistent Delivery of IL-12 with
a Single Administration of

Formulated IL-12 Plasmid PPC Delivery
System

(PEG-PEI-Chol)

IL-12
Plasmid

(Distinct from IV Chemotherapy)

Stable
Nanoparticles
for Local Delivery

— GEN-1causes the production of IL-
12 at cancer site for several days

— IL-12 addresses cancer by recruiting
the immune system, inducing
powerful anti-cancer mechanisms

Peritoneal
cavity




GEN-1 Prior Clinical Studies

EGEN-001-101
EGEN-001-201
GOG-170Q

GOG-9928

201-14-101

Total Subjects

Resistant
Sensitive

Resistant

Resistant

First Line
(Neoadjuvant)

6,3.0, 12, 24
12, 18, 24
24

24, 36

36,47,61,79

Weekly x4
Weekly x8
Weekly until

toxicity/progression

Weekly until
toxicity/progression

Weekly x8



Phase | Trial of GEN-1 + Neoadjuvant Chemo
in Newly Diagnosed Ovarian Cancer Patients
(The “OVATION" Trial)

Primary Objective: Safety, tolerability, MTD
Secondary Objective: Objective Tumor Response Rate, pCR, PFS, OS

Translational Research

Newly Diagnosed Ovarian Cancer

Number of Carboplatin Paclitaxel
Subjects (AUC) (mg/m?)

3-6 6 80

3-6 6 80
3-6 6 80
3-6 6 80

n
University in St.Louis
ScHooL oF MEDICINE




OVATION (Protocol 201-14-101) Phase 1
Study Design and Methods

- Standard 3+3 design with approximate 30% dose increments between successive cohorts of patients.
Dose levels of GEN-1 in conjunction with standard carboplatin (C) and paclitaxel (T)

- Tolerated dose is confirmed when 3-6 patients are treated at a dose level and <2 patients experience dose-
limiting toxicities (DLTs)

Mewly Diagnosed EOC standard Mecadjuvant Chemotherapy [C) AUC of & mg/mL min IV g 3 weeks and (T} 80 mgfm?
IV weekly treatments + 8 weekly cycles of GEN-1 IP starting at a dose of 36 mg/m? ‘

GEN-1 planned increments: 36, 47, 61, and 79 mg/m?

Debulking Surgery

Surgery Tumaor Tissue

Cancer

Tumor Tissue

{ .
,J_L 7
=
w .
et
r'.:
[

< ® ¢ ¢ ¢ ¢ ¢ ¢ o

Treatment Days

-7 1 g 15 8 15 1 g 15 1 7 14 21

1
1] [l

& Carboplatin Paclitaxel 4 GEN-1
Blood & Peritoneal Fluid Samples | J

Analysis of fumor cellular compariments, perifoneal ascites 'washes (PF), and blood: Cytokine IFMN=y, IL=12, TNF-2t, VEGF in PF & blood.
Resulis presented: COA immune suppressive c2lls in tumor fissve and IL=12, IFN=Y, TNF-&L and VEGF levels in PF and plasma.




OVATION (Protocol 201-14-101)
Study Population

Patients newly diagnosed with EOC were eligible; patients who received prior
radiotherapy or chemotherapy to any portion of the abdominal cavity and/or pelvis
were excluded.

Candidates for neoadjuvant chemotherapy

A majority of the patients were Stage IlIC (10, 63%), followed by Stage IV (5, 31%)
and one patient was Stage IlIB (1, 6%).

All but one patient had high grade serous adenocarcinoma (15, 94%); the exception
being clear cell adenocarcinoma (1, 6%).

The median baseline CA-125 reported was 683 (78 — 4348) across all 4 cohorts.



OVATION (Protocol 201-14-101)
Safety Results

The safety evaluation period is based on the first 4 doses of GEN-1 administered to
each patient. The DSMB has reviewed data from the first 4 cohorts of patients. To
date, 15 patients have been evaluated for safety and no DLTs have been identified.

Most common adverse events reported, regardless of causality, in descending order
are nausea, constipation, fatigue, abdominal pain and cramping, neutropenia,
anemia, anorexia, and vomiting.

Most common toxicities reported, which can be attributed to GEN-1, in descending
order include nausea, abdominal pain and cramping, fatigue, vomiting, neutropenia
and diarrhea.

A total of 5 patients discontinued GEN-1 treatments due to adverse events. Only
one was GEN-1 related (altered taste).



OVATION (Protocol 201-14-101)
Safety Results — Grade 3 and 4 events

Of the 15 patients evaluated for safety, the following Grade 3 and 4 events which
can be attributed to GEN-1, in descending order include:

— Neutropenia (5)

— Leukopenia (2)

— Diarrhea (2)

— Vomiting (2)

— Anemia (1)

— Abdominal Pain / Cramping (1)
— Hypokalemia (1)

— Hyponatremia (1)

— Vasovagal Reaction (1)



Clinical Results

Cohort 1 Cohort 2 Cohort 3 Cohort 4 Total

TR (n=14)
Partial Response 3, 100% 3, 100% 4, 80% 10, 72%

. Cohort 1 Cohort 2 Cohort 3 Cohort 4 Total
mervelbehing et (n=19)

2. 66.6% 2 66.6% 5,100% | 9,64.3%

R
(n=3) (n=3) (n=3) (n=5) (n=14)

L | 26606 | v | sem | 750
L | L33 | seeen | 240% | 64

Thaker et al. ASCO 2017




OVATION

Summary of Progression Data: As Treated
1 Current PFS Median — 21.0 months, 95%CI (9.2-24.5)

— Assumes all ongoing patients censored February 21, 2018
— Only patients treated according to protocol requirements

Cohort PtID 15t chemo Date of progression or fflu  Time from chemo (d)

ema (i) 06(17) 2/15/2017 1/19/2018 11.27
0V01-01(01) 10/5/2015 9/19/2016 T T

0V03-02(14) 10/10/2016 |
0V04-06(15) 10/4/2016 2/20/2018 16.80

| 1 | ovorowos) | s |  ayrpr | e8| Ay

Grey Row = Progression
Green Row= Median
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Translational Results

Reduction in Immune Suppressive Biomarkers in a
Majority of Patients after the Treatment

v

v

va v

Beneficial response
in 60-80% of
patients

FOXP3* IDO-1*

Beneficial response
in 60-80% of
patients

CD8*: FOXP3* CD8*:1DO-1* CDS8*:PD-1* CD8*:PD-L1*

Thaker et al. ASCO 2017



Conclusion of TR Data

1 GEN-1 IP + NAC treatment resulted in immunological changes
that are consistent with the ability of GEN-1 to increase local
(peritoneal) levels of IL-12 and its downstream anti-cancer
cytokines and reduction in VEGF levels with little changes in
systemic circulation.

1 The increases in IL-12 and IFN-y follows a dose response.

1 Analysis of tumor tissue and ascites for immune cells populations
shows a shift in local environment in favor of immune stimulation
OVer immune suppression



Ovation Il: A Phase I/ll Study of NACT and
GEN-1

Before IDS Interval After IDS
elore Debulking At

Arm 2
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Conclusion

1 GEN-1 IP can shift the local microenvironment to favor
Immunostimulation without systemic side effects.

1 Randomized phase /Il Ovation |l study will build on GEN-
1 development in the NACT population.
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